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ABSTRACT  
Maxim Korablev 
Computer Program Development for House Cost Calculation, 34 pages, 
4 appendices 
Saimaa University of Applied Sciences, Lappeenranta 
Double Degree Programme in Civil and Construction Engineering 
Bachelor’s Thesis 2010 
Tutors: a content tutor from the Saimaa University of Applied Sciences – 
Kirsi Taivalantti, Tero Liutu; a tutor from the company – Michail Rugojev 
 
 
The main purpose of this project was to develop a program, which can calculate 
the cost of houses. This program should accelerate a matching process 
between a company and users. Also the program should contain a database of 
building materials.  
 
The program language is PHP. PHP is a modern computer language for the 
development of web programs. The writing of a program code was based on the 
official PHP manual and a little support from a programmer in the company. For 
making the database of building materials Finnish handbook Rakennusosien 
kustannuksia 2009 and company experience were used.  
 
The final result of this thesis consists of the web program part, which calculates 
prices of houses, and the written part. The full version of the program has 
restricted access and is available only to the company’s employees, but the 
short version can be found on the official site of the company Uhtuatalo Oy in 
open access. The written part contains some information about writing process, 
program testing and comparing with analogs. Also this part includes functions 
describing of the program.  
 
Keywords: program, PHP, MySQL, web, company, database, calculation, cost, 
price, Rakennusosien kustannuksia 2009 
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1 INTRODUCTION 
 
The main idea of this thesis is a development of a program, which calculates 
costs of houses. The main purpose of this program was a compilation of 
preliminary house specification. House specification must include cost 
information about materials and works. This specification will be used by the 
company’s employees. This program should accelerate the process of 
estimating housing costs in comparison with traditional estimation methods.  
 
The development of the program was started on a trilateral meeting: director of 
the company, programmer and me. The main goals of the meeting were 
discussion of key parts of the program and allocation of responsibilities between 
members. The meeting defined function borders and computer language of the 
program and types of houses for calculation. 
 
During the thesis writing a lot of different materials were used: computer 
literature for writing a program code, pricelists from suppliers, old company 
estimates. The evaluation of actual material and work costs were executed by 
competent employees, using information from the Internet. Using actual 
information about costs is the most important thing for the estimation of housing 
cost. 
  
The company Uhtuatalo Oy has experience in the development and application 
of its own computer programs in practice. The application of its own programs is 
an advantage on the building market. The development of own programs takes 
a lot of time, but it will save time in the future. 
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2 STARTING CONDITIONS 
 
Writing a program is a challenge and it is important to describe the starting 
situation. A development of correct time schedule can save time in the future 
and help to estimate the real term of writing the program. Absence of correct 
task planning and distribution of tasks can lead to loss of time. 
 
On the preliminary stage tasks, resources and time were analyzed. It was 
necessary for the estimation of function borders of the program and time.  The 
preliminary stage defined main program parameters such as language, 
structure and functions.  
 
2.1 Starting point 
 
The company Uhtuatalo Oy had ordered the development of cost estimation 
program a year ago. This program was used on the Internet web site 
http://www.uhtuatalo.fi/ and could calculate a house price for the site’s visitors. 
 
The interface of the program was simple. The site’s visitor could choose a 
number of storeys, type of material and area of the house and then the house 
price. Figure 2.1 shows the screenshot of the old program, used in the company 
Uhtuatalo Oy.  
 
 
 
Figure 2.1 Old program screenshot 
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The program gave a possibility to choose one of the six house types. Every type 
differed from others by the number of storeys and material. Also using this 
program a visitor could change the house area and received recalculated price. 
The main disadvantage of this program was an impossibility to update the 
estimation specification. Also this specification could work only with a 
readymade specification and had no data base of building materials.  
 
The company management analyzed these disadvantages and decided to 
create a new version of the program, which can meet the demands. Also this 
new version contained inner database of structures and materials.  
 
2.2 Target setting 
 
The definition phase started from a trilateral meeting. The participants of this 
meeting were company’s director, company’s programmer and me. The aim of 
the meeting was to conclude the key parts of the program and distribution of 
tasks for every participant. It was necessary to discuss program interface, 
development of the program environment, main program functions and program 
evolution.  
 
PHP+MySQL were chosen in the capacity of the program language for several 
reasons: 
 This computer language is pretty simple. Therefore, this language makes 
it possible to learn the most functions in a short term of time 
 PHP’s programs can be used on the Internet without a local installation in 
each personal computer. To use the program it is necessary to only have 
an internet connection.   
 
For successful realization it was decided by the company to divide the program 
into two parts: 
 Inner version, which will be used for detail calculations of every house 
 User version, which will be used by company site’s visitors for preliminary 
price calculations.  
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On the meeting program functions were worked out and function borders were 
defined. During the development some functions were changed and program 
borders were broadened, but it was important to define the main functions at the 
beginning for correct estimation of execution time. 
 
Also on the meeting, base types of houses were chosen. The base types of 
houses will be used in both versions of the program (inner and user versions). 
These types differ in materials and number of storeys. Other types of houses 
are not popular and will not be used. 
  
By materials: 
 timber house 
 brick house. 
 
By number of storeys: 
 one-storey house 
 one-and-half storey house 
 two-storey house. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 8 
 
3 PRELIMINARY WORK 
 
The first phase of work – preliminary work – started after the definition phase. 
This phase included several stages: 
 confirmation of language 
 development of program algorithm 
 development of preparatory programs 
 study of program language – PHP+MySQL. 
 
3.1 Confirmation of language  
 
The choice of language occurred on the trilateral meeting. Language of the 
program was chosen from languages, which were used by the company’s 
programmer or me earlier. These variants included: 
 Delphi 
 Microsoft Excel (Visual Basic Application) 
 C/C++ 
 PHP+MySQL. 
 
PHP+MySQL have more advantages than other languages. Programs on PHP 
can be used on the Internet without installation in local computers. This 
advantage tipped the scale to the PHP direction. It was decided that the greater 
part of the program would be written on PHP+MySQL. 
 
Before program writing, it was necessary to organize and delimit function 
borders of the program. A Microsoft Excel application was chosen for it, 
because of simple structure and high-performance mathematical apparatus.  
 
3.2 Development of program algorithm 
 
Development of program algorithm is one of the most important stages in 
writing programs. On this stage it was necessary to estimate the borders of the 
program, define and optimize program actions. Possible mistakes on this stage 
can lead to loss of time in the future.  
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The structure of house elements was defined at the beginning of this stage. It 
was decided to use a three-level system of elements. This system 
predetermined that each element of the house was included in a parent group 
and each parent group was included in a parent object. A visual scheme of this 
structure can be seen on Figure 3.1. 
 
 
 
Figure 3.1 Three-level system of elements 
 
Figure 3.1 shows relationships between objects, groups and elements. 
Elements C1-C4 and D1-D3 are common elements of the house. Elements   
C1-C4 are included in the parent group B1, and elements D1-D3 are included in 
the parent group B2. The element A (orange oval) is a parent object and 
includes two groups B1 and B2. It is not clear without a real example.  
 
For example: 
 level 1 – frame 
 level 2 – internal walls, external walls 
 level 3 – internal wall №1, internal wall №2, external wall №1, external wall 
№2. 
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«Frame» is a parent object and includes two parent groups: «internal walls» 
and «external walls». Each parent group includes common elements: the group 
«internal walls» includes such elements as «internal wall №1» and «internal 
wall №2», and the group «external walls» includes such elements as «external 
wall №1» and «external wall №2». 
 
Possible complications of the structure are conditioned by difficulties with stock 
of elements. The program should save a database with elements from different 
houses and should not lose them, because each program user should have 
possibility to input, edit and delete elements. For organization of this process a 
three-level system is used. 
 
The calculation of the cost is possible only for common elements. The cost of 
groups and objects is calculated as a summary cost of the included elements. 
The total cost of the house is a summary cost of the elements included in the 
house. An extra result of calculation is the total specification of elements and 
their costs.  
 
Also it was necessary to link the inner version to the user one. The final 
specifications can be created and corrected only in the inner version. The user 
version makes it possible to browse the final specifications, created in the inner 
version. This approach links the inner version to the user one.  
 
3.3 Development of preparatory programs 
 
The preliminary phase of the thesis was used for definition with required 
mathematical functions. The Microsoft Excel application was used for the 
elaboration of mathematical functions used in the program. Preliminary 
elaboration makes it possible to specify and improve the mathematical 
apparatus of the program. 
  
Future program in Microsoft Excel was tried to be realized. The calculation 
process was realized through three tables: 
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 The first table was used for the calculation of finishing in the house. This 
table can be seen in Figure 3.2; 
 
 
 
Figure 3.2 The table for the calculation of finishing 
 
Every row in the table corresponded to one room in the house. The row 
contained information about material of finishing, area of finishing and 
cost of finishing. The table calculated the finishing of floor, walls and 
ceiling in each room and their total values. 
 
 The second table was used for the calculation of elements in the house. 
This table consists of small parts, used for the calculation of each 
element: walls, roofing system, floors, foundation, windows and others. 
Small part for the calculation of windows can be seen in Figure 3.3; 
 
 
 
Figure 3.3 The table for the calculation of windows 
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Every row in this table corresponded to one type of window. Each type of 
window is unlike any other type by material or dimensions. One row 
calculated the total cost of one type. If the house included several types 
of elements, the table calculated the total cost of windows as the sum of 
costs. 
 
 The third table was used for the calculation of the total cost of the house. 
This table can be seen in Figure 3.4.  
 
 
Figure 3.4 The table for the calculation of the total cost 
 
This table listed all elements included in the house. Also this table made 
reference to the two previous tables and contained the values of costs 
from them. It was possible to recalculate the total cost of the house in 
subjection to the area. This table was the prototype of the future program 
on PHP. 
 
These three tables gave a possibility to specify the mathematical functions of 
the program and to see the total process of calculation. 
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3.4 PHP+MySQL  
 
PHP is a widely used, general-purpose scripting language that was originally 
designed for web development to produce dynamic web pages 
[Wikipedia, PHP]. 
 
PHP is one of the most popular computer languages such as C or JAVA. PHP 
can be used together with MySQL system. MySQL is a relational database 
management system, which is used for saving, selection and outputting data 
base of the site. Using of PHP and MySQL can give good results for creating 
simple web projects. PHP is progressing fast. Actual information about PHP 
functions can be found out on official sites [MySQL et al.]. 
 
3.5 Summary of preliminary works 
 
During the preliminary period a lot of important issues were done. There were 
confirming of language, development of program algorithm and preparatory 
programs. This phase took a lot of time, but also saved time in the future. 
 
After the preliminary period a culmination phase started. The culmination phase 
consisted of program writing and filing of database. For program writing special 
computer literature was used. For creation of database it was necessary to use 
Finnish cost lists such as Rakennusosien kustannuksia 2009. 
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4 CONSTRUCTION COSTS 
 
Finnish construction price lists for the definition of costs are used by most 
Finnish building companies on the building market. One of Finnish construction 
price lists is a handbook Rakennusosien kustannuksia 2009. This book is 
published every year and includes actual construction costs. 
 
Using Rakennusosien kustannuksia 2009 is not principal for the company 
Uhtuatalo Oy. The company defines actual construction costs not only with 
Rakennusosien kustannuksia 2009, but also using other price lists and 
analyzing today’s situation on the building market. 
 
During thesis writing, the handbook Rakennusosien kustannuksia 2009 was 
used. At that moment it was not out of date, but the cost of each element was 
required to be checked. 
 
4.1 Rakennusosien kustannuksia 2009 in brief 
 
Rakennusosien kustannuksia 2009 is a big construction price list. This price list 
includes costs of materials, costs of work and labour inputs. Extra information 
about e.g. weight of elements, their acoustic opacity and fire resistance can be 
also found out. 
 
The book includes all elements, which are used in low-rise houses. There are: 
 internal walls 
 external walls 
 floors 
 foundations 
 roofs 
 windows 
 doors 
 stairs and others. 
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If the element has several layers (for example, walls), the cost of each layer and 
total cost of elements can be found out. At the end of the book authors 
presented some examples of preliminary calculations for one-and-half storey 
and two-storey houses. 
 
4.2 Using Rakennusosien kustannuksia 2009 in the program 
 
Rakennusosien kustannuksia 2009 was one of the most useful books in this 
work. It influenced the structure of the program, especially the input form. 
Figure 4.1 presents the output form of the cost for each element. It was decided 
to use the same structure, which would include material costs, labor costs and 
extra costs.  
 
 
 
Figure 4.1 Output form of cost 
 
As shown in Figure 4.1, the output form of costs in Rakennusosien 
kustannuksia 2009 includes the following items: disposing of materials, material 
cost, labour inputs, labor cost and total cost. The output form of costs in the 
program includes only material cost, labor cost, extra costs, quantity of 
elements and total cost. 
 
The calculation of the total cost in Rakennusosien kustannuksia 2009 is divided 
into two parts. The first part is the calculation of finishing and the second part is 
the calculation of elements. Finishing is the most revised parameter. The 
program will be easy-to-use when the user has an ability to change finishing 
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without changing structural elements. Therefore it was decided to use the same 
structure in the program. 
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5 USAGE OF THE FINAL PROGRAM 
 
The final program has two versions: inner and user versions. The user version 
is used by visitors on the web site of the company. This version can calculate 
the preliminary price of the house for customers. If the visitor is interested in a 
detailed calculation, he can call the company. The detailed calculation of the 
house will be done by the company management in concordance with wishes of 
the client. The inner version of the program will be used for the detailed 
calculation.  
 
Appendix 1 includes information about functions and structure of the program. 
This manual was made on 29th March 2010. All updates of the program after 
this date are not included in Appendix 1. 
 
5.1 Main principles of the program 
 
The final program includes two versions: inner and user versions. The inner 
version is used for calculating the costs of the house inside the company. The 
user version is used on the web site for primary introduction of visitors with 
prices in the company. Both versions contain similar houses, but the inner 
version contains more detailed calculation than the user version. The inner 
version contains information about special factors, which raise the total cost of 
the house and give benefits to the company.  
 
The inner version contains information about the cost of each element: cost of 
materials, cost of works, extra costs, special factor and total cost. Positions as 
cost of materials, cost of works and extra costs are formed on the basis of 
Rakennusosien kustannuksia 2009 and the experience of the company. The 
formation of costs is a process where a ready value of the cost is checked in 
concordance with the real cost on this element at that moment.  
 
The values of cost of materials, cost of works and extra costs are inputted 
without additional benefits for the company. The company benefits by regulation 
of a special factor. The total price of elements for customers is calculated as the 
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total cost of elements for the company multiplied by special factor. If a special 
factor is less then unity, the total price of the element for customers will be less 
then the total cost of the element for the company and the company will suffer 
losses in this case. Special factors are regulated by the company for each 
element. It makes it possible to regulate the benefits of the house separately by 
each element. 
 
5.2 Inner version 
 
The main advantage of the program is a possibility to calculate the cost of the 
house in details. It is possible to input the costs of readymade composite 
structures or costs of each component. The final specification can be very 
detailed. In this case the specification can be used in the capacity of a real 
estimate of the house. 
 
All components of the house are structured in parent groups, and all parent 
groups are structured in parent objects. It was done for the improvement of 
program usability. Main parent objects are: 
 frame 
 foundation 
 roof 
 finishing 
 extra.  
The program has a possibility to create new parent objects, if needed. 
 
Every calculation of the house starts from design. In the project, the types of 
elements and geometry of the house: areas, perimeters and ceiling height in 
each room were exactly known. Exactness of the project corresponds to the 
exactness of calculation.  
 
The process of calculation starts from the program element «Rooms» (the 
parent object of this element is «Finishing»). At first it is necessary to input 
house rooms with their geometry: areas, perimeters and ceiling heights. Every 
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room has the inner finishing of the floor, walls and the ceiling. It is necessary to 
input each kind of the finishing in the specification. 
 
Formulas 5.1 – 5.10 show how to calculate the finishing of internal surfaces. 
 
Total floor finishing (cost for the company) = (m + w + e)*a*f (5.1) 
Total floor finishing (price for customers) = (m + w + e)*a (5.2) 
 
Total border floor (cost for the company) = (m + w + e)*p*f (5.3) 
Total border floor (price for customers) = (m + w + e)*p (5.4) 
 
Total walls finishing (cost for the company) = (m + w + e)*p*c*f (5.5) 
Total walls finishing (price for customers) = (m + w + e)*p*c (5.6) 
 
Total ceiling finishing (cost for the company) = (m + w + e)*a*f (5.7) 
Total ceiling finishing (price for customers) = (m + w + e)*a (5.8) 
 
Total border ceiling (cost for the company) = (m + w + e)*p*f (5.9) 
Total border ceiling (price for customers) = (m + w + e)*p (5.10) 
 
 
In formulas 5.1 – 5.10 the following marks were used: m - cost of material, w - 
cost of works, e - extra cost, a - area of the room, f - special factor, p – 
perimeter of the room, с – ceiling height of the room. The special factor is the 
value, which can regulate the total cost of the element according to conditions. 
The total area of the house is calculated automatically as the summary area of 
rooms included in the house.  
 
When the input of finishing is completed, it is possible to input other elements of 
the house. It is important to understand if the element depends on the area. If 
the element depends on the area, it is necessary to input the cost of the 
element per square meter of the house. If the element does not depend on the 
area, it is necessary to input the quantity of elements and a cost per unit.  
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Formulas 5.11 and 5.12 show the calculation of the total cost and total price, if 
the element does not depend on the area.  
 
Total element cost = (m + w + e)*a (5.11) 
Total element price = (m + w + e)*a*f (5.12) 
 
Formulas 5.13 and 5.14 show the calculation of the total cost and total price, if 
the element depends on the area. 
 
Total element cost = (m + w + e)*q (5.13) 
Total element price = (m + w + e)*q*f (5.14) 
 
In formulas 5.11 - 5.14 the following marks were used: m - cost of material, w - 
cost of works, e - extra cost, a - area of the room, f – special factor, q – quantity 
of units. The special factor is the value, which can regulate the total cost of the 
element according to conditions. The total cost of the house is calculated 
automatically as the summary cost of elements included in the house. Also the 
total price of the house is calculated as the summary price of elements included 
in the house. 
 
5.3 Testing  
 
For testing the program a typical house was chosen. It was a one-storey house 
including typical elements. The drawings of this house can be seen in 
Appendix 2. These drawings consist of facades, section and plan of the house. 
Following the drawings, all components were input in the program. The result of 
calculation was the specification of the elements and their costs. This 
specification can be seen in Appendix 3. The specification consists of five 
blocks: finishing, frame, foundation, roof and extra. Each block is the parent 
object in the program. Each block includes its own components with their costs: 
cost of material, cost of works, extra costs. The total costs of the block are 
found after each block. The list of blocks finishes by total results of calculation: 
area, total cost and square meter cost of the house. 
 
This full specification was a base for the user specification, where it was 
possible to change an area and monitor the cost of the house. Appendix 4 
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contains a complete user specification. The user specification consists of block 
names with costs. This specification is the short version of the full specification.  
 
The total cost of the house in the user specification is 134595 €. It is less than 
the total cost in the full specification (136191 €). The difference is 1.17 %. The 
reason is the inaccuracy of rounding in the program. 
 
A change of the area makes it possible to monitor costs of the house. The 
Chart 5.1 shows a graph of total cost versus area for this house. This diagram 
was draw point by point. The values of the total cost and area were received 
from the user version of the program. This dependence (Total cost - Area) is a 
direct proportion. 
 
 
 
Chart 5.1 Graph of total cost versus area 
 
The values of the area change in the range from 92.4 to 109.9 m2. The graph is 
valid only for this diapason, because if the house has the greater area, extra 
elements such as extra windows, doors need to be included. These extra 
elements should be taken into account. Formula 5.8 describes the graph of total 
cost versus area.  
y = k*x + b (5.8) 
 
In formula 5.8 the following marks were used: 
y – the total cost of the house; 
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k – the sum of total costs of all elements, depending on the area; 
b – the sum of total costs of all elements, not depending on the area; 
x – the area.   
 
By analogy with the diagram of total cost versus area, it is possible to draw a 
diagram of total cost per square meter versus area. Chart 5.2 shows a graph of 
total cost per square meter versus area.  
 
 
 
 
Chart 5.2 Graph of total cost per square meter versus area 
 
The graph on the chart 5.2 is the hyperbolic curve and it can be described by 
formula 5.9.  
y = b/x + k  (5.9) 
 
In formula 5.9 the following marks were used: 
y – the total cost per square meter; 
k – the sum of total costs per square meter of all elements, depending on 
the area; 
b – the sum of total costs of all elements, not depending on the area; 
x – the area.   
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It is possible to draw a graph for each type of house. They will differ only in a 
number exponent, but types of diagrams will be the same as on charts 4.1 and 
4.2. The main conclusions are as follows: 
 the total cost of the house increases in direct proportion to the area; 
 the total cost per square meter decreases in hyperbolic proportion to the 
area.  
 
5.4 Future plans 
 
At the present time the company Uhtuatalo Oy is satisfied with the program, 
because each starting idea was realized. But during program writing new ideas 
appeared, which were not realized in the final version. Life prompts the best 
variants of updates and this program is not an exception. 
 
Probably future updates will be as follows: 
 calculation of costs of separate works without links to the full object (for 
example, only finishing or foundation works); 
 calculation of the total cost of public or industrial buildings; 
 creation of price list of the company’s own services. 
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6 COMPARISION OF WEB CALCULATORS 
 
The price calculating program (calculator) is not a prime program of the 
company. The company Uhtuatalo Oy has an experience in the development 
and usage of its own applications, used on different stages of building. Because 
of this, the company has an advantage in competition on the building market. 
Not only the company Uhtuatalo Oy, but also other companies in Finland and 
abroad use their own applications as web calculators. It is possible to compare 
this version of calculator with others. Of course, comparison is possible for 
public versions (only in our case for the user version). 
 
6.1 Calculator of the price from the company PolarSIP 
 
The company PolarSIP designs and manufactures fast-erecting houses by 
Canadian technology in Russia and abroad. The company PolarSIP offers for 
the following calculator on the Internet (can be seen on figure 6.1). 
 
 
 
Figure 6.1 Calculator from the company PolarSIP.  Red text in red frame is a 
translation in English 
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The calculator is very clear and simple. It makes it possible to calculate the 
price of the house very fast. The visitor should choose areas of 1st and 2nd 
floors, ceiling height and architecture of the roof. The final result of calculation 
consists of total price of materials, total price of works and total price of the 
house. 
 
Also this calculator has several disadvantages:  
 It is unknown which positions will be included in «price of material» or 
«price of works» 
 It is unknown how extra costs (for example, delivery) are taken into 
account 
 Option «Roof architecture» is unclear: visitor can only confirm or cancel 
this option.  
 
6.2 Calculator of the price from the company Stroitel 
 
The company Stroitel builds log houses in Moscow and nearest regions. Figure 
6.2 shows a screenshot from the web site of the calculator.  
 
 
 
Figure 6.2 Calculator from the company Stroitel. Red text in red frame is a 
translation in English 
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The calculator on Figure 6.2 can help to choose roof material, type of logs and 
typical project of the house. The final result of calculation consists of  total price 
of the house and total price of the house without price of foundation. This 
calculator is a very easy-to-use program and has a simple interface, but also it 
has one disadvantage: it is impossible to choose the area of the house. 
 
6.3 Calculator of the price from the web site http://www.rakentaja.fi/ 
 
The calculator on the web site http://www.rakentaja.fi/ stands out against a 
background of other analogs. The screenshot of this calculator can be seen on 
Figure 6.3. This calculator is distinct from others in the quantity of selected 
options.  
 
 
 
Figure 6.3 Calculator from the web site http://www.rakentaja.fi/ 
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The calculator in Figure 6.3 calculates a preliminary price of the house after 
choosing following parameters: 
 area 
 quantity of storeys 
 roofing system 
 availability of a garage 
 material of walls 
 materials of finishing and others. 
If a client wants to get an exact result, he must buy a full version of the 
calculator. That system orients only to the sales of the program, not to building. 
 
6.4 User version of the Uhtuatalo Oy program 
 
The user version of the Uhtuatalo Oy program is a calculator of the prices of 
houses. This calculator was realized in two languages: Russian and English. 
The screenshot of the calculator can be seen in Figure 6.4. 
 
 
Figure 6.4 My program calculator 
 
This calculator can help to choose frame material (timber or brick), quantity of 
storeys (one-storey house, one-and-half storey house or two-storey house) and 
the area of the house. At the present time a visitor has a possibility to choose 
one of the six types of houses. Types of houses are: 
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 timber, one-storey 
 timber, one-and-half storey 
 timber, two-storey 
 brick, one-storey 
 brick, one-and-half storey 
 brick, two-storey. 
 
After choosing, a client will receive the total price and the total price per square 
meter. Also the client will receive a small specification of elements with their 
prices. The screenshot of this specification can be seen in Figure 6.5.  
 
 
 
Figure 6.5 Specification of elements 
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This specification is a mirror of a full specification in the inner version of the 
program. It is possible to update each specification on the web site using the 
inner version of the program.  
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7 SUMMARY 
 
Using computer applications is an integral part of modern building. Computer 
applications save not only time, but also money. The development and using of 
the company’s own computer programs make it possible to improve the building 
process and offer advantages in competition for the company. A lot of building 
companies in Finland and abroad understand this fact and order their own 
programs (for example, the company Honka). 
 
The development of programs is a process, which requires not only knowledge 
in programming, but also knowledge in the area of program activity. In the 
absence of needed knowledge, the development of the program can last a long 
time. Success of the work also depends on the correct task planning.  
 
During the thesis writing several goals were achieved: 
 Calculation program of the price of houses was developed and tested in 
real life 
 New system of working with clients was developed (joint use of the inner 
and user versions) 
 Work promoted systematization of inner special information in the 
company (prices of materials, services). 
 
One of the most important stages in the creation of program is testing. Testing 
of the program in real life showed several disadvantages, which would be 
corrected in the future: 
 program design 
 required education before usage (only for the inner version) 
 an added insurance against hacker fraud. 
 
The inner version of the program was intended for the calculation of the final 
cost of houses. It calculates the cost of the house as the summary cost of 
components. This version can be used for the calculation of any types of 
houses. It depends on the wishes of a user. The manual of this version in 
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Appendix 1 contents information about the inner functions and features of the 
program. Each part of the manual consists of screenshots with description. 
 
The development of the program was a very difficult process for me. The 
development took a lot of time, but also gave me new work experience. I 
acquainted with Finnish norms and features of building. 
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Appendix 1 Manual of the program for calculation cost of houses 
 
 
1 INTRODUCTION 
 
The program was intended for the calculation of final costs of houses. The 
program calculates cost of the house as a summary cost of components. It is 
possible to use an inner reference book for calculation of cost of component, or 
input own components. This program can be used for calculation of any types of 
houses. It depends on wishes of a user. The manual of the program for 
calculation housing cost contents information about inner functions and features 
of the program. Each part of the manual consists of screenshots with 
description. 
 
 
2 STARTING PAGE 
 
Figure 2.1 shows starting page of the program. 
 
 
 
Figure 2.1 Starting page of the program 
 
At the top of this page a main menu of the program can be seen (in red frame 
on figure 2.1). A base field of the page can be seen below the main menu. The 
base field was divided into three blocks: objects, elements of the object and 
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components of the element (in green frames on figure 2.1). Each menu item 
and block of the base field will be described separately.  
 
 
3 MENU ITEM «REFERENCE BOOK» 
 
Figure 3.1 shows the page after click on the link «Reference book».  
 
 
Figure 3.1 The page after click on the link «Reference book» 
 
In the body of page three separate blocks can be seen: objects, elements of the 
objects and components of the element (every block is marked by red color on 
figure 3.1). Three blocks depend on each other. High level of the «reference 
book» is objects; middle level is elements of the object and lower level – 
components of the element.  How it can be noticed from names: elements 
belong to objects and components belong to elements. This structure was 
defined in the chapter of thesis «Description of the program». In our example 
(on figure 3.1) only block of objects was opened. Phrase “This object hasn’t 
elements!” means that chosen object has not elements or no object was 
chosen.   
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3.1 The block «Objects» 
 
Figure 3.2 shows the block «Objects».  
 
 
 
Figure 3.2 The block «Objects» 
 
This block consists of the button «Add new object» and a small table with three 
columns. The first column contains name of each object: for example, Frame, 
Foundation, Roof, Finishing and Extra; the second column contains a link 
«Edit» and the third column contains a link «Delete». The link «Edit» can 
transfer on the page, where editing of a name of the object is possible. The link 
«Delete» can transfer on the page, where deletion of the object is possible.  
 
3.1.1 The button «Add new object» 
 
Figure 3.3 shows the page after click on the button «Add new object». 
 
 
 
Figure 3.3 The page of creation of a new object 
 
This page consists of a text field and the button «OK». The text field is used for 
input of a name of a new object. The button «OK» is used for entry approval 
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and should be clicked after input of a name. After click, the program will transfer 
to the starting page. 
 
3.1.2 The block «Objects»: data output 
 
This chapter describes a small table under the button «Add new object». The 
first column of the table contains names of objects. After click on the name all 
elements of this object will output in the block «Elements». For example, after 
click on the link «Frame», elements of this object (intermediate floor, internal 
walls and external walls) will be output (figure 3.4).  
 
 
 
Figure 3.4 The page after click on the object name «Frame» 
 
Figure 3.4 is a screenshot of the page after click on the object name «Frame». 
The block «Objects» consists of the button «Add new element to this object» 
and a small table with elements. The link «Edit» can transfer on the page, 
where editing of a name of the object is possible (see figure 3.5).  
 
 
 
Figure 3.5 The page of editing 
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This page consists of a text field and the button «OK». The text field is used for 
input of a new name of the object. The button «OK» is used for entry approval 
and should be pressed after input of a name. After click, the program will 
transfer to the starting page.  
 
The link «Delete» can transfer on the page, where deletion of the object is 
possible. But the page of deletion can have two types: the first one, when the 
object has elements (figure 3.6 a), and the second one, when the object has not 
elements (figure 3.6 b). 
 
 
 
a) If the object has elements 
 
 
 
b) If the object has not elements 
 
Figure 3.6 The page of deletion 
 
When the object has not elements (figure 3.6 b), it is possible to confirm 
deletion by click on the button «Delete» or cancel by click on the button 
«Cancel». 
 
When the object has elements (figure 3.6 a), it is possible to confirm deletion by 
click on the button «Delete» or cancel by click on the button «Cancel». It is 
important to know that after click on the button «Delete», not only the object will 
be deleted, but also its elements will be deleted. If it is necessary to delete only 
the object and save elements in the database, the option «Move elements to 
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another object» should be used. After click on the button «Move elements to 
another object» the program will transfer on the page like on figure 3.7. 
 
 
 
Figure 3.7 The page of remove 
 
On this page it is required to choose the object, on which elements will be 
removed. The button «Move to object» is used for entry approval and should be 
pressed after choosing of the object.  
 
3.2 The block «Elements» 
 
Figure 3.8 shows the block «Elements».  
 
 
Figure 3.8 The block «Elements» 
 
This block consists of the button « Add new element to this object» and a small 
table with three columns. The first column contains name of each element: for 
example, intermediate floor, internal walls, external walls; the second column 
contains a link «Edit» and the third column contains a link «Delete». The link 
«Edit» can transfer on the page, where editing of a name of the element is 
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possible. The link «Delete» can transfer on the page, where deletion of the 
element is possible. 
 
3.2.1 The button «Add new element to this object» 
 
Figure 3.9 shows the page after click on the button «Add new element to this 
object». 
 
 
Figure 3.9 The page of creation of a new element 
 
This page consists of a text field and the button «OK». The text field is used for 
input of a name of a new element. The button «OK» is used for entry approval 
and should be clicked after input of a name. After click, the program will transfer 
to the starting page. 
 
3.2.2 The block «Elements»: data output 
 
This chapter describes a small table under the button «Add new element to this 
object». The first column of the table contains names of elements. After click on 
the name all components of this element will be output in the block 
«Components». For example, after click on the link «Windows», components of 
this element («puualumiini-ikkuna, MSE/AL, 6x6, valk. Maalatu», «puualumiini-
ikkuna, MSE/AL, 15x14, valk. maalatu» and others) will be output (figure 3.10). 
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Figure 3.10 The page after click on the element name «Windows» 
 
Figure 3.10 is a screenshot of the page after click on the element name 
«Windows». The block «Elements» consists of the button «Add new element to 
this object» and a small table with elements. The link «Edit» can transfer on the 
page, where editing of a name of the element is possible (see figure 3.11). 
 
 
 
Figure 3.11 The page of editing 
 
This page consists of a text field and the button «OK». The text field is used for 
input of a new name of the element. The button «OK» is used for entry approval 
and should be pressed after input of a name. After click, the program will 
transfer to the starting page.  
 
The link «Delete» can transfer on the page, where deletion of the element is 
possible. But the page of deletion can have two types: the first one, when the 
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element has components (figure 3.12 a), and the second one, when the 
element has not components (figure 3.12 b). 
 
 
 
a) If the element has components 
 
 
 
b) If the element has not components 
 
Figure 3.12 The page of deletion 
 
When the element has not components (figure 3.12 b), it is possible to confirm 
deletion by click on the button «Delete» or cancel by click on the button 
«Cancel». 
 
When the element has components (figure 3.12 a), it is possible to confirm 
deletion by click on the button «Delete» or cancel by click on the button 
«Cancel». It is important to know that after click on the button «Delete», not only 
the element will be deleted, but also its components will be deleted. If it is 
necessary to delete only the element and save components in the database, the 
option « Move components to another element » should be used. After click on 
the button « Move components to another element » the program will transfer 
on the page like on figure 3.13. 
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Figure 3.13 The page of remove 
 
On this page it is required to choose the element, on which components will 
remove. The button «Move to element» is used for entry approval and should 
be pressed after choosing of the element. 
 
3.3 The block «Components» 
 
Figure 3.14 shows the block «Components». 
 
 
Figure 3.14 The block «Components» 
 
This block consists of the button «Add new component to element» and a small 
table.  
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3.3.1 The button «Add new component to element» 
 
Figure 3.15 shows the page after click on the button «Add new component to 
element». 
 
 
Figure 3.15 The page of creation of a new component 
 
This page consists of a text field and the button «OK». The text field is used for 
input of a name of a new component. The button «OK» is used for entry 
approval and should be clicked after input of a name. After click, the program 
will transfer to the starting page. 
 
3.3.2 The block «Components»: data output 
 
This chapter describes a small table above the button «Add new component to 
element». The table can have two types: the first one, like on figure 3.14, the 
second one, like on figure 3.16.  
 
 
Figure 3.16 The second type of structure 
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The first type of structure is used for components, which do not enter in the 
element «Rooms», and the second type of structure is used for components 
belonging to the element «Rooms».  
 
3.3.2.1 The first type of the structure 
 
Figure 3.14 shows the first type of the structure. The table has following 
columns: Name, Cost of works, Cost of materials, Extra costs, Factor, 
Dependence on area, Quantity, Add to specification, Delete. Only columns 
Name, Add to specification and Delete have link. After click on the name, the 
program shows input form of this component (figure 3.17).  
 
 
 
Figure 3.17 The page after click on the name of component 
 
Before input it is necessary to know about dependence of this component on an 
area of house. If the component will depend on the area, it is necessary to 
check off «Dependence of area» and click the button «Save». This step is very 
important, because if it was not done, it would not be able to input all cost 
information about this component. If the component depends on the area, an 
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input form will be like form shown on figure 3.18 a, else – like on the figure 
3.18 b.  
 
 
 
a) If the component depends on the area 
 
 
 
b) If the component does not depend on the area 
 
Figure 3.18 Edit form of a component 
 
The main difference between these forms is availability of a string «Quantity of 
components». This string sets quantity of components, used in calculation. For 
saving of entry it is required to click the button «Save».  
 
3.3.2.2 The second type of the structure  
 
The second type of the structure is used for components belonging to the 
element «Rooms». Figure 3.19 shows this type of the structure. 
 
 
Figure 3.19 The second type of the structure 
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Each room has not only geometry dimensions, but also finishing of inner 
surfaces. The first string contains the name of the room (for example, 
Makuhuone 1) and geometry dimensions of the room. After click on the name, 
the program shows input form of this component (figure 3.20). 
  
 
 
Figure 3.20 Edit form of a component 
 
The last column contains a link «Delete». Click on this link will delete the room 
and its materials of finishing from the reference book. 
 
After the first string 5 strings with the name of finishing follow: floor finishing, 
floor border, walls, ceiling finishing and ceiling border. The cost of finishing will 
be taken into account only in borders of geometry dimensions of the room. If it 
is necessary to input a new material of finishing in the table, it is required to 
click on the name of finishing. After click the program will transfer on the page 
with required components. For example, after click on the name «Ceiling 
border», the program will transfer to the page with components of the element 
«Ceiling border» (figure 3.21).  
 
 
 
Figure 3.21 The page with materials of finishing 
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It is possible to choose required material from the list or input a new component. 
After click on the link «to room» (in red oval on figure 3.21), the component will 
be added to the room. 
 
4 MENU ITEM «FULL SPECIFICATIONS» 
 
Figure 4.1 shows the page after click on the link «Full specifications». 
 
 
 
Figure 4.1 The page after click on the link «Full specifications» 
 
At the top of this page a main menu of the program can be seen (in red frame 
on figure 4.1). A base field of the page can be seen below the main menu. The 
base field was divided into two blocks: specifications (left part of the base field) 
and the block of output (right part of the base field). In our example (on figure 
4.1 the block of output contains phrase «Didn’t choose a specification!»). 
 
4.1 The block «Specifications» 
 
Figure 4.2 shows the block «Specifications». 
 
 
Figure 4.2 The block «Specifications» 
 
The block consists of the button «Add specification» and the output table.  
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4.1.1 The button «Add specification» 
 
Figure 4.3 shows the page after click on the button «Add specification». 
 
 
Figure 4.3 The page of creation of a new specification 
 
This page consists of a text field and the button «OK». The text field is used for 
input of a name of a new specification. The button «OK» is used for entry 
approval and should be clicked after input of a name. After click, the program 
will transfer to the starting page. 
 
4.1.2 The output table  
 
The output table consists of 4 columns: the name of the specification, a link 
«Clone», a link «Edit» and a link «Del». 
 
After click on the name, the program will output the full specification in the block 
of output (right block of the base field). The specification includes all 
components, which were added in this specification (figure 4.4). 
 
 
 
Figure 4.4 The page after click on the name of the specification 
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On figure 4.4 a red frame contains the block «Specifications», a green frame 
contains the block of output. The link «Clone» is used for creation a copy of the 
specification. After click on the link «Clone», the program will transfer on the 
page like on figure 4.5.  
 
 
 
Figure 4.5 The page after click on the link «Clone»  
 
This page consists of a text field and the button «OK». The text field is used for 
input of a name of a new specification. The button «OK» is used for entry 
approval and should be clicked after input of a name. The link «Edit» can 
transfer on the page, where editing of a name of the specification is possible. 
The link «Delete» can transfer on the page, where deletion of the specification 
is possible. 
 
4.2 The block of output 
 
The block is available after click on the name of the specification. The 
specification includes all components, which were added in this specification. 
Components will be output by groups: the name of the group is the name of the 
object. At the end of every group, results of calculation will be output (figure 
4.6).  
 
 
 
Figure 4.6 Results of calculation 
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Results include following values: a total cost of the group and a total cost of the 
group with factor. Also, at the end of the specification full results will be output 
(figure 4.7). 
 
 
 
Figure 4.7 Full results of calculation 
 
Full results include following values: an area, a total cost of the house, a total 
cost of the house with factor, square meter cost and square meter cost with 
factor. 
 
Each component (except all components of the object «Finishing») can be 
added to the specification by click on the link «to specification» (figure 4.8). 
 
 
Figure 4.8 The link «to specification» in an output table of components 
 
After click on the link «to specification», the program will transfer on the page 
like on figure 4.9. 
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Figure 4.9 The page after click on the link «to specification» 
 
On this page it is required to choose the specification, in which the component 
will be added. The button «Add this component to specification» is used for 
entry approval and should be clicked after choice of the specification.  
 
From components of the object «Finishing» it is possible to add to the 
specification only components of the element «Rooms». Each component can 
be added to the specification by click on the link «to specification» (figure 4.10). 
  
 
Figure 4.10 The link «to specification» in an output table of components of the 
element «Rooms» 
 
When all components of the house were added, the program would calculate 
cost and output results of this calculation. If it is required to know a cost of the 
house, differed in an area, it is necessary to create a user specification on basis 
of a full specification. It can be done in menu item «User specifications» 
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5 MENU ITEM «USER SPECIFICATIONS» 
 
Figure 5.1 shows the page after click on the link «User specifications». 
 
 
 
Figure 5.1 The page after click on the link «User specifications» 
 
At the top of this page a main menu of the program can be seen (in red frame 
on figure 5.1). A base field of the page can be seen below the main menu. The 
base field was divided into two blocks: specifications (left part of the base field) 
and the block of output (right part of the base field). In our example (on figure 
5.1 the block of output contains phrase «Didn’t choose a specification!»). 
 
5.1 The block «Specifications»  
 
You can see this block on the figure 5.2. 
 
 
Figure 5.2 The block «Specifications» 
 
This block consists of the button «Add specification» and output table.  
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5.1.1 The button «Add specification» 
 
Figure 5.3 shows the page after click on the button «Add specification». 
 
 
Figure 5.3 The page of creation of a new user specification 
 
This page consists of a text field and the button «OK». The text field is used for 
input of a name of a new user specification. The button «OK» is used for entry 
approval and should be clicked after input of a name. After click, the program 
will transfer to the starting page. 
 
5.1.2 The output table 
 
The output table consists of 3 columns: the name of the specification, a link 
«Edit» and a link «Del». After click on the name, the program will output the full 
specification in the block of output (right block of the base field). The 
specification includes all components, which were added in this specification 
(figure 5.4). 
 
 
 
Figure 5.4 The page after click on the name of the specification 
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The link «Edit» can transfer on the page, where editing of a name of the 
specification is possible. The link «Delete» can transfer on the page, where 
deletion of the specification is possible. 
 
5.2 The block of output 
 
The block of output contains a specification which is a short version of a full 
specification. But a short version can recalculate a cost of the house in 
dependence on an area of the house (see figure 5.5).  
 
 
Figure 5.5 The block of recalculation  
 
Red frame on figure 5.5 contains the block of recalculation. For recalculation, it 
is necessary to input required area and click the button «Calculate». 
 
For creation a new user specification, at first, it is necessary to create a new 
empty user specification. After creation a new empty user specification, it is 
necessary to send data from the full specification to this empty user 
specification. This action can be realized by click on the button «Send data to 
user specification» (figure 5.6).  
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Figure 5.6 The button «Send data to user specification» 
 
This button is located on the page «Full specifications» in the block of output 
before body of a specification. 
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